Background: This study examined the content validity of the SF-36v2® Health Survey (SF-36v2) in patients with AL amyloidosis using qualitative interviews with physicians and patients. The study included three distinct phases of qualitative research: concept elicitation interviews among physicians, concept elicitation interviews among patients, and cognitive debriefing interviews among patients. The concept elicitation interviews focused on areas of healthrelated quality of life that are affected by AL amyloidosis and may be affected by treatment, while patient cognitive debriefings aimed to confirm whether the SF-36v2 instructions, recall period, items, and response choices were comprehensive and understandable to AL amyloidosis patients. Results: Physicians discussed the importance of measuring physical functioning, general health, mental/emotional health, sleep, fatigue, and work impact; though they also reported that they do not routinely use a standard Patient-Reported Outcome (PRO) measure of health-related quality of life. Patients described social, physical, role, and emotional impacts of AL amyloidosis and various treatments. Cognitive debriefing interviews confirmed the relevance of the concepts measured by the SF-36v2 and indicated that patients found the SF-36v2 both easy to understand and complete, that the SF-36v2 instructions and items were comprehensive and understandable without change, and the response choices and recall period were appropriate for use with patients with AL amyloidosis. Conclusions: The findings support the content validity of the SF-36v2 as an appropriate measure of health-related quality of life in patients with AL amyloidosis.
Background
Amyloidosis is a disorder in which misfolded proteins lead to the formation of amyloid fibrils, which are deposited in various organs. Amyloid light chain amyloidosis (AL amyloidosis), the most common type of amyloidosis, is characterized by the misfolding of monoclonal light chains, which are secreted by plasma cells [1, 2] . The presence of misfolded light chain proteins is toxic and can cause irreparable tissue damage to organs. Any organ except the brain can be affected by AL amyloidosis [1] , with the most commonly involved organs including the heart, liver, gastrointestinal tract, autonomic nervous system, and peripheral nervous system [2] . Deposition of amyloid fibrils in the heart is associated with particularly poor long-term prognosis [3, 4] . Because of variation in the type and number of organ systems involved, symptoms of AL amyloidosis can vary markedly, which can provide additional challenges to both proper diagnosis and treatment. For example, patients with involvement of the autonomic nervous system frequently report diarrhea, while those with kidney involvement may experience edema of the legs [1, 2] . Additional symptoms include macroglossia (enlarged tongue), purpura (bleeding of small blood vessels) on the face or neck, fatigue, weight loss, light-headedness, and carpal tunnel [4] [5] [6] . Moreover, the toxic nature of many treatments for AL amyloidosis frequently introduces additional side effects [1] .
Given the multitude of symptoms experienced by individuals with AL amyloidosis, a comprehensive understanding of how the disease affects health-related quality of life (HRQoL) is of particular importance. Limited, but consistent, research indicates that patients with AL amyloidosis experience substantial functional burden due to their condition, including significant deficits in both physical and mental aspects of HRQoL, diminished life satisfaction, and greater levels of anxiety and depression [7] [8] [9] [10] [11] [12] [13] [14] . Recent reviews have further emphasized the importance of focusing not only on increasing long-term survival, but also on improving patients' quality of life [2, 12] . To date, the SF-36® Health Survey (SF-36v1 and SF-36v2) is the most frequently used HRQoL measure in studies of patients with AL amyloidosis.
The SF-36v2 is a multipurpose short-form heath survey, and is a widely used generic measure of health status that can target any adult, regardless of disease or treatment group [15, 16] . As such, it is useful for conducting surveys of both general and specific populations, and may be particularly beneficial for use in studies of AL amyloidosis, given the wide heterogeneity among patients in terms of organ involvement and presentation of symptoms. Because of the wide use of this measure, the SF-36v2 can be used to compare the burden of AL amyloidosis experienced by AL amyloidosis patients to that experienced by individuals with other more common diseases; therefore, it can provide context to individuals less familiar with this rare condition. Also, the use of a generic measure may efficiently capture the impact of the diverse set of symptoms and side effects characterized by AL amyloidosis. The SF-36v2 measures eight different health domains using 36 items: physical functioning (10 items), role limitations due to physical problems (four items), bodily pain (two items), general health (five items), vitality (four items), social functioning (two items), role limitations due to emotional problems (three items), and mental health (five items). An additional item assesses change in health status over the past twelve months. Scores derived from the eight health domains can be combined to calculate two additional scores: A physical component summary (PCS) score and a mental component summary (MCS) score, which provide global measures of physical and mental functioning, respectively [16] . A recently developed conceptual model of AL amyloidosis indicated that daily activities, social functioning, and emotional well-being were impacted by the disease [11] . Considering the strong overlap between these areas and the domains assessed by the SF-36v2, this previous research provides preliminary evidence to suggest that the SF-36v2 is a good candidate for assessing HRQoL in individuals with AL amyloidosis.
The purpose of this study was to examine the content validity of the SF-36v2 for use with patients with AL amyloidosis using three qualitative approaches that represent best practices in the field: concept elicitation interviews with physicians, concept elicitation interviews with patients, and cognitive debriefing interviews with patients [17] [18] [19] [20] . Although the SF-36 is the most widely used generic measure of HRQoL in clinical trials, with validity established in numerous conditions, it cannot be assumed that the SF-36 is a valid measure in this rare disease population. Thus, this study aimed to investigate which concepts are important to measure to understand the impact of AL amyloidosis on patients' HRQoL, and to confirm whether the SF-36v2 instructions, recall period, items, and response choices were appropriate, comprehensive, and understandable to patients with AL amyloidosis. Such a validation will also be useful for clinical trials that seek to test the efficacy of a treatment for AL amyloidosis, as the FDA has emphasized the importance of Patient-Reported Outcome (PRO) measures and including the patient perspective in medical product development [17] .
Methods

Study overview
The semi-structured interview guides that were used for each part of the study were informed by a thorough literature review of published reports of HRQoL in patients with AL amyloidosis [8-11, 13, 14] . Inclusion criteria were set so that all patients were at least 18 years of age, selfreported having been diagnosed with AL amyloidosis by a physician, and were able to complete the interview in English. Each interview was audiotaped and transcribed prior to analysis. All patients provided written informed consent, and all study materials were approved by the New England Independent Review Board. An overview of the methods used for each type of interview is presented in Fig. 1 , with more specific information documented below.
Physician concept elicitation Design and procedure
Sampling ensured that the physicians specialized in one of three areas most closely associated with the disease (nephrology, cardiology, hematology). All physicians were required to have treated patients with AL amyloidosis and to have at least five years in practice post-residency. These criteria ensured that the physicians had the experience necessary to appropriately answer the research questions.
Physicians were asked about their experience diagnosing AL amyloidosis; commonly reported symptoms and their impact on patients; and treatment options and challenges. In addition, physicians were asked to consider information related to relevant qualities of a PRO instrument for use with AL amyloidosis patients, including timing (when and how often to use the PRO); recall periods specific to the disease; and which signs, symptoms, or impacts would be most useful to include. Only results relevant to the aims of this study will be reported.
Data analysis
Interview transcripts were reviewed and content coded using a grounded theory approach, and were verified by two researchers trained in qualitative data analysis. Any identified discrepancies between coders were reviewed, discussed, and resolved by the research team to help ensure the reliability of the coding. The grounded theory approach allows for themes to emerge from the data rather than imposing a priori hypotheses [21] . For this study, emerging themes generally related to areas of impact related to AL amyloidosis and patients' quality of life. As new concepts emerged from the data, they were added as new codes.
Patient concept elicitation Design and procedure
Because of the heterogeneous nature of AL amyloidosis, it is important to consider that patients with different disease characteristics may experience different impacts on HRQoL. As such, sampling procedures ensured that patients were diverse with respect to demographic characteristics such as age and education, and disease characteristics such as years since diagnosis, organs affected by the disease, and treatment success. Patients were recruited through collaboration with an AL amyloidosis patient advocacy group. An email was sent to a random selection of active group members, describing the study and providing information regarding the screening process. Eligible participants were selected based on the inclusion criteria and sampling requirements.
During the concept elicitation, patients were asked to provide information on a variety of topics related to their disease and treatment experiences. Given the goals of the current study, only those findings related to impact of AL amyloidosis on HRQoL will be reported.
Data analysis
In addition to the grounded theory approach to coding and analysis described above, an analysis of saturation was conducted with the data from the patient concept elicitation interviews. Saturation is the point at which no new relevant information emerges out of data from sequential interviews, thus providing evidence that enough interviews were completed to fully understand concepts important to patients [21] . To ensure saturation, an iterative approach was used to determine if new concepts were elicited as data analysis progressed and neared completion. The coding process involved first developing a preliminary set of first-level codes by reviewing all 10 interviews. This review facilitated an understanding of the data and helped determine which themes were common across patients. Concepts produced by patients spontaneously were given preference in theme identification. Next, interviews 1-3 were recoded for second-level codes and then coded again using the entire list of new codes. Interviews 4-6 were then coded using the final list of codes, which were followed by the coding of interviews 7-9. Finally, interview 10 was coded to confirm saturation, ensuring that no new concepts emerged. After each set of coding, a review meeting was held amongst coders to ensure rater agreement.
Patient cognitive debriefing Design and procedure
No formal sampling plan was instituted when recruiting patients for the cognitive debriefing. Instead, patients were recruited for the study consecutively, through collaboration with a clinical center of excellence for treatment of AL amyloidosis. Upon visiting the clinic as part of a two-day series of tests and consultations, patients were given a flyer that described the study and provided contact information for the research team.
Cognitive debriefing interviews with patients followed a standard, in-person, in-depth interview method that has been developed for the SF-36v2 [22] . Each interview began with general questions regarding the impact of AL amyloidosis on the patient. Patients then completed the SF-36v2 (four week recall) in United States (U.S.) English using the think-aloud method [23] , which encourages patients to verbalize their thoughts while answering the survey questions. Patients were also asked to describe any aspects of the SF-36v2 they found challenging or confusing. Following spontaneous reports, the interviewer probed areas that appeared to be confusing based on the patient's facial expression, pauses, or comments. Finally, the interviewer asked a series of questions related to the relevance of the SF-36v2 regarding format, instructions, items, recall period, and each of the response choices, and reviewed a selection of items that patients did not indicate as difficult or challenging. Patients were asked to provide additional feedback or comments on the measure, such as its relevance to AL amyloidosis. The patients who participated in the cognitive debriefing interviews were not the same as those who participated in the concept elicitation interviews, though they were recruited using the same inclusion criteria.
Data analysis
Because the purpose of the cognitive debriefing interviews was to confirm the relevance and comprehensibility of the SF-36v2, rather than to explore content themes, a formal saturation coding process and analysis was not required. The narrative data were coded in an Excel database using a series of ratings to systematically summarize patient feedback. The instructions, recall period, and each item and its response choices in the survey were coded to reflect whether a potential problem in understanding was reported spontaneously by the patient, noticed by the interviewer as possibly causing confusion (noted by pauses and facial expressions during the think-aloud process), or reported by a patient after the interviewer probed, specifically asking whether there were any problems understanding that part of the survey. Any potential problem was then also assigned a code as to whether it was a confirmed problem (as opposed to a pause by the patient that did not mean there was a problem in understanding), and whether or not a change could be made to the survey to resolve the problem. This process allowed for the most important elements of the patient reports to be summarized. If a problem was reported, the nature of that problem was also recorded. Prior to coding, a pre-specified threshold of 25% (i.e. three or more patients reporting a consistent problem) of interviews had been set as a guideline for determining whether the reported problem warranted a change, although this was a guideline rather than a rule. Every reported problem was evaluated by the research team to determine whether the requested change was an individual preference or stylerelated request or a true problem with comprehension.
Results
Physician concept elicitation Physician demographics
Characteristics of the four physicians who were interviewed are summarized in Table 1 . Three hematologists and one nephrologist, practicing in both the U.S. (N = 3) and Europe (N = 1) participated. All four physicians worked at academic center hospitals. Physicians were split evenly by gender, and most reported at least ten years of practice post-residency.
Assessing HRQoL in patients with AL amyloidosis
Physicians reported that they do ask their patients general questions related to HRQoL, most specifically related to sleep, fatigue, and impacts on work, though they do not routinely use a standardized measure of HRQoL when assessing patients with AL amyloidosis. For example, physicians asked questions such as "How much energy do you have on a daily basis?" "Are you able to work?" and "Are you able to do things you enjoy as part of your normal day-to-day life?"
Physicians noted the importance of assessing physical functioning, general health, mental/emotional health, sleep, fatigue, work impact, and the impact on roles (such as ability to work, participate in family activities, and social functions) in patients with AL amyloidosis. Notably, assessing mental/emotional well-being was regularly reported as equally important to assessing physical functioning, symptoms, and side effects. Physicians were divided, however, in whether problems such as depression and anxiety could be specifically attributed to AL amyloidosis, as they might instead be a common response to learning they have a lifethreatening chronic condition. One physician described the emotional problems experienced by patients with AL amyloidosis as similar to patients with cancer, saying:
"So I would classify the emotional symptoms associated with amyloidosis, there's no physiologic, in fact there is no amyloidosis that involves the brain so the emotional issues that go along with amyloidosis [are]… similar to the lines of patients who have cancers. You know, they're struck with a very serious life threatening often multi-system disorder…they're obviously shocked and depressed about that."
Hematologist, East Coast
When providing input regarding the recommended frequency of use and appropriate format of an HRQoL assessment for patients with AL amyloidosis, physicians recommended follow-up administration every three months. Once patients achieved a complete hematologic response (i.e. remission), physicians recommend reducing the frequency of assessment to every six months. Physicians also recommended that such an assessment use a recall period of "past month," because it would most accurately capture potential changes in how patients are feeling, and would not be as strongly affected by day-today variability.
Patient concept elicitation Patient demographics
Characteristics of the concept elicitation patient sample are summarized in Table 2 . Patients were split nearly evenly by gender, and represent a range of ages, years since diagnosis, type and number of organs involved, level of education, region of residence (within the U.S.), type of current treatment, and hematologic response to treatment.
Assessing HRQoL in patients with AL amyloidosis
Patients described a variety of ways in which AL amyloidosis affected their HRQoL. Thirteen themes representing areas of impact emerged from the data: social, leisure time, hobbies, mobility, exercise, appetite/food restrictions, family roles, household chores, work, worry, cognition, depression, anger. These areas can be divided into four general areas of impact: social, physical, role, and emotional (see Table 2 ). All patients reported impacts related to social functioning. Similarly, patients also frequently discussed the impact AL amyloidosis had on leisure time and hobbies. While some of the effects on social relationships were due specifically to AL amyloidosis, other patients described limitations imposed by treatment regimens and immune-related risks. Patients were able to select more than one option, so percentages exceed 100 -indicates that data were not collected for this variable
Most patients also discussed ways in which AL amyloidosis affected physical aspects of their lives, with nine of the 10 patients specifically invoking limitations on physical mobility, and six of 10 describing how the disease has limited their ability to exercise. In some instances, the limitations on physical activities were quite severe.
Patients consistently discussed how AL amyloidosis had limited their ability to carry out particular roles, including those related to work, family, and household duties. For example, seven of the 10 patients described ways in which AL amyloidosis has affected their work or careers, which included limiting their ability to work, or in some cases causing them to stop working entirely. Others discussed being unable to carry out familial roles or complete household activities, such as chores and housekeeping responsibilities.
The majority of patients (8/10) described at least one way in which AL amyloidosis affected their emotional well-being. Specifically, patients described feeling angry, worried, and depressed as a result of their disease. These negative emotional effects appeared to emanate from a variety of sources, including interacting with doctors and understanding the diagnosis. While patients described anger and frustration related to misdiagnoses, ineffective treatment, and feeling as though physicians seen prior to receiving a diagnosis did not listen to their concerns, these experiences were generally related only to their journey to diagnosis, rather than with respect to their current level of care. In fact, many patients warmly described the ways in which their current physicians care about them.
Overall, the patient concept elicitation interviews demonstrated the varied and oftentimes severe impact that AL amyloidosis has on HRQoL.
Cognitive debriefing Patient demographics
Characteristics of the cognitive debriefing patient sample are summarized in Table 3 . Patients were split evenly by gender, and represent a range of ages, years since diagnosis, type and number of organs involved, level of education, and hematologic response to treatment.
Results summary
Cognitive debriefing interviews further confirmed the relevance of the concepts measured by the SF-36v2, as well as the comprehensibility of the SF-36v2 instructions, recall period, items, and response choice sets for patients with AL amyloidosis. Feedback regarding the overall ease of both the measure as a whole and the individual items was consistent, with all patients indicating they found all of the items clear, comprehensible, and easy to respond to. All 10 patients reported that the items presented in the SF-36v2 were relevant. The cognitive debriefing interviews did not reveal any problems with patients' understanding of items or instructions, and confirmed the appropriateness of the recall period and response options. One recommendation that emerged in the cognitive debriefing patient interviews was for use in a clinical trial, where the expectation is that questions are about their AL amyloidosis, to add a statement prior to the instructions to clarify that patients should respond to the questions on the basis of their overall health rather than just in relation to AL amyloidosis to avoid any confusion. Representative quotations from patients based on key aspects of the SF-36v2 are provided in Table 4 .
Discussion
This seminal content validation study of the SF-36v2 for use with patients with AL amyloidosis used a rigorous, three-source approach. It is the first study in the field to explore the usability of a specific measure of HRQoL in patients with this rare disease. The combination of concept elicitation interviews with physicians and patients and cognitive debriefing interviews with patients provide ample evidence that the SF-36v2 appropriately assesses the variety of ways in which AL amyloidosis affects HRQoL. These findings converge with evidence from other sources regarding areas of impact that are relevant to patients with AL amyloidosis (see Table 5 ).
Physicians identified many functional limitations commonly seen in their patients that map onto the SF-36v2 domains. This suggests that the measure adequately covers the topics determined to be most relevant by those treating individuals with the disorder. The only topic discussed by physicians that is not evaluated by the SF-36v2 is sleep problems, such as sleep disturbance. However, sleep problems were not frequently reported during patient concept elicitation interviews, leading to the conclusion that its absence on the SF-36v2 will not negatively affect the validity of the instrument in this population. Sleep problems could also be measured using a separate measure. Clinicians and researchers might also consider administering additional PROs designed to capture organ-specific symptoms and impacts. Given differences in both the type and number of organs that can be affected by the disease, pairing the SF-36v2 with an organspecific measure may provide the best opportunity to fully understand the heterogeneous nature of AL amyloidosis.
Patient concept elicitation interviews provided robust evidence that the SF-36v2 is particularly well suited to capture the varied aspects of HRQoL in this heterogeneous disease. While the SF-36v2 was designed as a measure of generic HRQoL, patients confirmed that the concepts covered by the SF-36v2 are relevant to them and their experiences with AL amyloidosis. Specifically, patients who participated in the concept elicitation interviews described four aspects of HRQoL impairment (social, physical, role, emotional) that are represented by SF-36v2 domains. The majority of specific impairments most frequently discussed by patients are also represented on the SF-36v2, which includes items related to limitations in exercise, mobility, work, activities with family, and feelings of depression and anxiety. The current findings also parallel that of previous qualitative work, which has emphasized disease-related impacts on daily activities, social functioning, and emotional well-being [11] .
The patient cognitive debriefing interviews provided additional evidence that the SF-36v2 assesses health domains relevant to patients with AL amyloidosis. Patients' responses to questions regarding both the overall ease of the survey and individual components of the survey such as the instructions and recall period demonstrate that it is easy for patients to understand and complete. Importantly, all patients interviewed described the concepts measured in the SF-36v2 as relevant to them, despite patient differences in factors that influence symptom severity, such as type and number of organs involved, and response to treatment. Patients also reported that the SF-36v2 would accurately capture changes in their HRQoL, which is supported by previous quantitative work showing changes over time in each of the SF-36v2 health domains in patients with AL amyloidosis [10] . Finally, the cognitive debriefing interviews confirmed that the SF36v2 instructions and items were comprehensive and understandable without change and the response choices and recall period were appropriate for use with patients with AL amyloidosis. Additional research is currently being conducted to explore the quantitative psychometric properties of the SF-36v2 in patients with AL amyloidosis [24] . Recall period, 12 months And so the one question that asked about the past year, how difficult was that, to think back for one year?
That's easy. That's a good question. I think, over a year, it's easy. And it's significant. That's why they have us doing an annual review over a year, it's significant. So I have no problem with that. Male, age 67
Item content analysis So now we're going to go back to any questions that you thought were not clear… Did you mark any that you felt that they weren't completely clear?
'I expect my health to get worse.' I hope not, but I don't know. Now, guess what? Friday I might know, but right now I don't know. So they're kind of a guess, to be honest with you. Male, age 73
So, now we are going to go back to any questions or sections that you thought were not clear, so any place where you might have put a question mark. So, which one was the first that you marked?
'In general, would you say your health is excellent, very good, fair, or poor?' So, it's subjective. I guess I don't know if it's asking me how I feel, like how I feel about my health as opposed to how my health actually is. I guess I could be wrong. So, I could be saying my health is good when it's actually not. Female, age 39 Similar to most qualitative research in rare diseases, conclusions drawn from the current study are based on a small sample size, particularly with respect to the number of physicians interviewed. In addition, the need to conduct cognitive debriefing interviews in-person resulted in a convenience sample rather than a purposive sample, as study participants lived within driving distance of the interview site and were recruited while visiting their doctors for a routine examination. Despite these limitations, the current study used a sound methodological approach to explore the primary research questions. Future research should include a psychometric validation of the SF-36v2 in a larger sample of patients with AL amyloidosis.
Conclusions
In conclusion, the results of the current study provided evidence of the content validity of the SF-36v2 as an appropriate measure for assessing the impact of HRQoL in patients with AL amyloidosis. The range and severity of symptoms of this disease, as well as the side effects of treatment, have been shown to greatly impact HRQoL [8, 10, 11, 14] , clearly warranting more standardized use of HRQoL measures that are capable of capturing the impacts of such diverse experiences. 
